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server obiect component. By copymg clien, ob^JcV- JnZn r, T ' '° assoca.ed 

system 'S described -n the context of a distributed conferencing 
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The present invention relates to a distnbu.ec ccmcuter svc,pm .nn . 
exclusively. ,o a multimedia a.stnbut9dcb,ect-fcased^onW.nceslsirm Pan.culariy. b.t no, 

t::::^^::::::^':^:::::- ™7 -~ - oas. .a . . 

5 the oata. Objects intercommunicate by melns or r^e«aoec 1. ^^^'^""9 
metnods -n th,s way is that the resulting system .s reiat^v'.iv " '""'^^^ ^""PSuiai.ng oata and 
NewWave Man (produced and sold by Helie'-PaCarn ' """"""" ^" ^"^^'^ 

o:e:?r.n":.rs^^^^^^^^^^ be moved, copied, destroyed, etc. 

cass a message to .t. one or more processes w„i bi n,,"!? . " " 'oft-are w.snes .o 

an ooiect is fully oef.ned by its data ana has no proce«»c assr^^rjl^'t '"^ °' '"'"^"""o"- " 

obiect has one or more processes associated with V'nr . , " " ""^ >o "inactive- if an 
5 processes ana data then .t -s saia to be "aciive'. '' "'^ '^'^ °' '^a' P'0«ss or 

A distrtbuted object based system is on 
network and messages between ob'.ects of m7 c'yc,em'.-an^ -nterconnected over a 

•^ay also be transm.ss.pie over the oetwon, A'neLr. 1 ""^ themselves 

workstations or a centra) computer connected iq several t-rm!n2,°?"'! '"'«'"""ected intelligent 

0 server machines w„h intelligent workstations .-onr^ectea tr-T. ' -'erconnected 
The term -workstation" ,s intended to be apphrapi. 'o a' r, . T ' ""'"'"^^ °' "'^'^ Possibilities. 

In a d.striouted object based system there 1 h-n!, P<'""=""*es. 
parts so as to enable more than one to access;: ^'"^'"^ ^^"^^"'"^ P--"'^'- 

the context of a distributed conferencing syc.e" a ICet^^aTd '''' " " ^^-P'^- - 

rhe state of the obiect and a presentation par oT deZo thelr, ' P^^ 
user and for enabling, the user to make .nput Seve 7u^ers ZV lT" ° '° ^ ^'^'^'^ved to a 

:::::: ii-rr '~ 
^^Tc:~^^ 

a ne..,., Of workstations and means <Or!ra':X ng ob '^^teeT"^^ "-^-"^ 
•nciuding a first object type for storing data and a secord'.h.!^ 7 workstations characteriied by objects 
obiects of the second type reference an assoc'aVd op^c, . thJ'f ^ ?^ "'^'""""^ '° ' 
workstations to access data of the ob.ect of The trst ? ce t Tr ""^ '° ^ "'"'^'"y °' 

the second type between workstations thereby lelte , IT^''''^ '^^"sm.tting an object of 

.type for each workstation receiving an ob,ect of the sTcoro -vol '° associated ob.ec, of the first 

The present invention Drovide* an pffartiwo , i 
oo,ec, „,„e, ,ne",ptVe" t ~ f^''^ ["r/"" " " ' 
activity. ^^^•""Q or f..r the purpose of participating ,n a jomt 

In the embodiment to be described, the system ron-o„.«. , 
type between workstations. In that embodiment transm^^irr ? ""^'"^ ""i^^' second 
'or the associated object of the first type -^"^.-ects of the second type include an identifier 

The system according to the present invention mav be ,n ih« 
means enabling users of the workstations to participate n a m J? ' ""'«'e"cing system compns.ng 
t^e first type store meeting data and objects Z se-nd , ^^ "'7 "'«^«*" °'"«<=« of 

invention also provides a method of convenmo a metnnn" c °' P'^^^'^^Q "Meeting data. The 

Object Of the second type between wprk^a ons iher cl,'"' V'''^"" "'"""^'"^ transmitting an 

r '"/r^ '^"'^'"^ - objicrof'th^s:;::: ,:pT"^"" '° °' 
0' oeor 'w^k^r r; ^~r^ ::r. ^rer - distr.bu.ed teams 

conference system for facilitating distributed meeongs ^^vantageously provides an improved 

-ertrett '^^^^^^^^^ now be described, by way o. e.ampie. w.th 

2 i^ortr:at%rrnr :r:Ter"°^^'"^ '-^ 

figure 3 snows a voice' and data nXork :trlctre"' ^^^'^^^ 
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windows. 

A possible video network is shown m Figure 5 The vr.ieo /letwork .s tased on a central video swttcM 54 
connected using a star topology to client wcrks;at!ons C Video signals are modulated on to VHF earners 
and transmitted over standard analogue cabnng 56. The video switcn 54 is a conventional cable television 
5 switcn. Several sucn switches can oe cascaced m a bar arrangemerit for targe systems. 

for long distance video communications, a device 58 for ccmcressing and decompressing vioeo 
signals fa *>oaec"» may be used and the signals are transmitted usmg ISDN tetepnone lines. 

The architecture of :he obiect-based system 10 wiii now be oescnbed. 

With reference to Figure 6. the structure of one user's oortion of the system is represented. The 
■ 7 functions of the objects are as follows: 

a Venue object (V) is an electronic meeting place allowing ccritrol over nned»a channels and providing a 
location for storing shared obiects. A user may have several Venue obiects: 

a Phone Booth ociect fPBi controls the '".reaticn cf Venue ob/ects and oversees the setting up. 
maintenance and ciosmg down of conferences. The PS comprises a processor for handling incoming and 
■5 Outgoing calls: 

a Connection lytanager object tCM\ controls dnver components lO- ... D^) which handle media 
connections for the system lO: 

a Directory object fO) which provides a hst of potential meeting oamcipants. 

Obiect X represents another system obtect for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

Figure 6 ts a conceotual representation of the system lO and the arrows represent mter-obieci 
communication. In the embodiment oemg described, the system .rompnses client workstations C and 
servers S ana most of the obiects referred to m Figure 6 are functionailysptit into a server component and 
one or more client components as indicated in Figure 7 

The server objects handle the centralued and dtstnbution - onented aspects whereas the chent objects 
handle the presentation aspects. Hence shared appiicattcns can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client object, 
and so on. 

10 In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interlace runs cn fvtS-DOS NewWave client workstations 

The client workstations are each running an object-based system of the type described m European 

25 Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are hnked together py parent-chdd links and how 
^ objects can be copied. Dunng a copy operation, the container of me oDject to be copied sends a message 
to the OfvlF28 asking the OMF28 to copy the reievant object and identifying the container object which .s to 
receive the copy object. 

The OfvtF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects. 

Mailing an object involves senalising the object, transmitting it to its destination and deserialising it. 
Senaiising an object involves converting it to files, say DOS files, containing ine data of the object and 
js information about its properties and its child objects. 

Server objects are not linked by parent-child links in the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of oata item 
60 used to name objects. The data item 60 is an etght-byte array following the convention used for Internet 
Protocol (IP) addresses. The first 64 t^iis is a macnme ident-fier M I D comprising a 32 bit server IP address 
and a 32 bit machine IP address. For a server object the server IP address and the machine IP aodress will 
be the same whereas for a client object these will be oifferent. if there is only one domain per machine, the 
domain identifier 0 I.D is zero. The object identifier 0 i 0 comprises a 32 bit generation count and a 16 bit 
tag. The i6 bit tag uniQuely identifies the object withm the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time m seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
object by clicking on me icon Opening a client object causes it to send a message to its associated server 
obiect informing the server object that the diem object is now active i.e a Here Am I message. Until then. 
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-jiure J shews v,deo fac.iines for a .-i.ent work..,, 
^ ^ '"°eo network structure- 

I'gu'e , .iiostrates the funct-onally spii, na„' ,p - 
-gure 8 snows the ma,or componer, s of' e sv ' '^'"'^^ "'^ 
Figure 9 shows a tyn.cal Vpn„o. '""astructure; 



Figure 9 Shows a typ.cal Venue- 
P.gL-re '0 Shows a CoMed,an directory- 



- —-■w. un Calory 

^•gor.s n - ,4 ,„ustra,e rr,essage sequer,c« . , 
^:9-es 15-27 Show screens dur,ng1 "^V, '/j^'" '^^^'^"■^"3. 
'fie main components -./am., -'^^Sicn. 

,„„ -s.™..ec ,,„,„^„^ . 



cresen, ,nv9n„or,,s,ndic5teaai'in T^'^ 'I'S'r'buieo oc,ect-t.ased .-onferercp c 
network ,2 may be a IT ^ "'"P'-ses «rvpr. 9 ^'=^-^^'"9 '^e 

Servers S commun.cate 'T;..*, V "^e servers S pf.H '"«"'^Po"'an area 

P-c.pie. cent workstanoTs 7roZ r '^^"'"^ c.rcu.ts be,wL i '''"^'^ ^ ^^'''^^ S. 

.^eretore each ci.en Jot, ^rhTr""' "'""'^ ^'^ -ch otn 7^ .° r/^^^^'^^- 
^•■<ent workstations to romm ° ^ ^« ■^"'y one -/..tual channel nZ ' ^ Problems 

Re/err,ng to f ^J, I Tc:::Te^Zo '"^ ^^^^ ^ ' '° ^"^'"^ 

^=,ec, p.,„ .,e„„„„ea ,„. ,„„oSS„ " '""^ "0 "Nc co-re-ponc .„ 

Eacn ciien, .o,Ks,a,|„„ c compos,. ° ° '° 

. :'rr::;;r^^ - ■ 

cp«n«,ep ,0 « "1 can „se ,ne„ e.,,„„, „a^^ '^L"*^^^^ '™ 1 Th, 

" - - - -rcr:z r~ f-^^^ ~' " 

deferring ,o F,gure 4 sa.h '^^^^S 
VHP TV .ece,.ers ^8. a n..c oph :r;;r^erc ' = -^eo camera .6 -wo o 

F-thermore. the cent workstations C may o: ^ "^'^^'-^ ^2. ''^^ " 

ay be fitted w,th video cards to enable a user 



(0 view vioeo in 
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Button Appearance 


Meaning 


No OMOn 

White, unhighlighted 
Black 

Red 


This person aoes not have this meaia channel available. 

The media channel is available, but not chosen for use. 

The media channel has been selected, tut is inactive because the person 

IS not present m the Venue o» the connection has not been completed yet. 

The media channe! is oemg used. 



The tower portion of the Venue is taken up by the shared object area 73, This acts as a snared foioer. 
storing objects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 7S may oe client 
objects e.g. Whiteboard cdent oojects. or may be standarc NewWave objects, it is possible to move objects 
into ana out of the snared object area 73 of the Venue-cl»ent object. Moving a functJonally-spiit ooject such 
as a Whiteboard object mto the shared object aiea 78 dees not entail moving the Whiteboard-server object 
but just the Whiteboard-ciient object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of (ts children. The Whiteboard-ciieni object is then senatised by the Venue-ciient 
object ana sent to the Venue-server object. The Venue-server object updates its other active Venue-ctient 
object wtth the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
disctay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server i{ was initially stored. Subsequent opening of the Whiteboard 
Object by any of the users cf the Venue cause a copy of the Whiteboard-cJient object to be senahsed by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

In contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-citent objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
ODject by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object and changes which a user makes are not reflectea m the copies held on the other users' machines. 
This is a consequence of the non-functionaiiy split nature of NewWave objects and is an tmpiementational 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creauon of Venue 
server objects and the convening of Venues. On cpenmg a Phone Booth client object the user is presented 
with a directory 90 of oossibie meeting participants as shown m Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a parttctpant. a m.edia selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name ts selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant apoears tn the area 94 as shown. The media connections are selectable by 
Checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 adds that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-:hecking the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up wid t^e implemented. The Convene option will be described later. 

There ts also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager jbject handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests ounng use. The Connection fvtanager object 
performs the following services: 

maintains a list of media resources available m the system: 
• detects wnen resources fail 

- .monitors resource channel availability ae. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie usmg different media: 
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tne server oD,ec: -s anaware of the ex.st^ncp of rhP n o„, ,k . , 
server ob,ecrs are nor,-cers.3,en, an. a ' .e he ' n f , '"'^ 

-,s=ence c. a corresoo.d.„g cen, ob.ect an. v^. "^a SeLV::" '^^^ '^e 

corresponcng cenr ob.ects -.h.cn are currently ac.vV Oc.;n,no a - ''"'^ 

' ™.r - - '0 .t. .e 

-r.pr.3.n.p ccmoonen,5 .oent.fy,ng ,he relevant cl,enr .ertr tlrf.^ J' ' ""'^"^ 

•0 nurnoe- for .Te car,.cuiar object. On the Ceru s.de r,e 1^^^^^^^ T 't'^'^"' ^'^^^^e corr,a,n ana a 
fcr .eeomg a record of what ob.ects are ores^ntiy on ,4 o 1 ' -anagerr^ent faol.ty ,OMF) 60 

•n OD,ect .reat,on and de,e„on. ob.ec. nar^.ng ,b,e" aci'Z^^r^T ^"^ ^^'^^"^ ^ '"-'-c 

^o^.-g. Th.s .3 a stancard NewWave OMF ' a c," . '"<«-ob,ect r^essage 

siafcaiiy i.n.3d to each client obiect CO prov.d.ng ^cc-s m " "'^^'^ 'CQf^Lie-C, 6. 

e o.ner woros. the COMLIB-C 6, has been added to ' anV' a m ^"•'^'-cnaluy of a ROAM ci.ent ot:,ec, 62. In 

""or tr;~,re'''r ' ^'"^ - --^-^ - -.cts .on. 

04 A server ob,e=, r^anager -'brary %oml%-S 65 ! ,ta., arn';':; "'"'""^ ^^^'^^ ^°"--e 

access to the functionai.ty of the ob,ect management a'-.X 6^ ' h =n° '""^ '^'^^-^ ^0 enabhng 

Wher. ci.ent object CO- w.she. to send a ZT' ' ' '^^'^'^ object 66. 

ci.en, Object 52 passes the message to .he ROAM server 'r'LT":''^:'''"'' '"""^ ^O. me ROAM 

server object SO. Messages from the server ob^t SO .o ' ^nf^^^ " "^"^^e on to the 

message ,s to pe sent between objects on the canTe V TT'Tr.' '''^ '"^""e- " a 

.nvo.v,ng me ROAM server objec, 66 Messages ar'e7.o ! ;Tr ^^"'^^ " ^'^^-^"y -•'^ou, 

^^;a:irroi:--r^-- 

--p^3:::;%^;:ro:sTola?^^^^^^^^^^^^^ ^' Person-.o-person calls, gro.p 

cTnn^r^e^^^^^^ .^e oa.a .h.ch they are shar.ng, 

o—rPe^pTer^^^^^^^^^^ 

aecde to move to a o.fferent ob,ect beTaJse he n'a ; nhr^"' ' ^""^ -'^out hav.ng to 

' The Venue is a shared ob.ec anr. ih- ® ""^^^""^ changed. ^ ■ 

venue Cent objects wh,c?p?ol- ^ ^ rTJc^to'th^^ '''''' "^^"^ --^tat-ons have 

server There may be many Venue Ce o j^e 3 "eTpn?':" ""'^'"^ ^" corresponding 

server Object. '°'®=^3 ^""erent ci.ent workstations for a particular Venue 

P'gure 10 Shows the appearance of a Venue ,r ;, tk , 
naving a title bar 72 and a menu bar 74 At ,h. Tp .' a oTr^ " ''^^"^ ^ '0 

can be seen and where the.r rr^edia channels' 'an L T^'n "''^ Venue 
Objects for use in the meeting are storeS ^ 5'^a'«<i area 78 whe^e 

absent ano status banner 84 indicating tha an b ^n ."e h / ^^^'-Q 
-eoia centre, buttons 86. The bitmap 80 may b^ eo a' Z , ' °' 

-naows.s available and the video Channel ,s in use ' ' 

Beneath rhe Dartirinanrc' area 

can be ,n one of four ;ta.es The Ita^'s are' '""'"^ -''^^^ '^^ta and each one 
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worKstaiion 8 to the Phone Booth sprvpf nhtPn pa - if 

'^e.e..cea 6, ,s sen: .e P^;;' eel"'.:' i l"^^^'^ 
-h,ch causes .i to create a new Venue chen, ob,«.c' v- n , ^ "^^'e*^' PC-c 

Paren. message referenced 7, ,o the .iHen 'e '.^n J, ? vT^:'!:!:? ' '"^^'^"^^ sen..ng a Here .s 
5 server cb.ect v-s. The new Venue chent ocen V-' rVin " '''^""'^ '^^^ ^^nue 

server oo,ect V-s request.ng ,nforma„on about 'the .contents T.ne V^n^f r ^ 'referenced 8, to the Venue 
cbiect V-s .s referenced 9 ,n F.gure 13. ^''^ '^P'^ 'r<"^ '^^e Venue server 

Messages corresponaing to those referenced 6-9 are cent bei veen th« « c 
A so as also -o create a new Venue-i.ent ofc.ect ' '^^"'^^ S and ci.en, vvorkstation 

■■0 referencea 1O-.3 ,n Rgure 13 ' workstation and these messages are 

The users of client Aorkstations A and r r-n th^, 
It. aiso poss,bie to conve^e^: rsnnrv^rh^T^^^^^^^^^^^^ 
Th,s .n,t.ates a sequence of events wh.cn Z oe dtsc -bed . tn rli! "c """" 

machine S and two chent workstations A and 8 arl r.'llTnL ^ " ^9^'" ^ 

The user Eelet:tion of the Convene option ,s referp'nr*,-. , , c 
ob,ect v-c to .end a Convene Request ^eJlge 'Xve'LIri'^,^ ""^^^ ''^•^^""^ ^''e'^' 

0 notifies the Phone Booth server ob^t PB-^;f me ' n^^^^^^ ^' °^>^<^^ ^-s wh.ch 

identifies the intended meeting participants Th» PhonVeonrh If'"' ' ""^'"9* referenced 3 wmcn 
'referenced 4, ,0 the Phone Booth Cent ob.ec's PB ' 'n T"' T"' ' "'"^ message 

participants causing a dialogue box to be displayed on thes. °' intended meeting 

meeting. When these users accept or dL'ne 4 tvi a on m^^^^ '""""^ ''''' '° '"^^'^ a 

5 be sen, from each Phone booth ci.ent ob^c, PS- • to the P^c bT.T " "'"'^^ 5, to 

The next step ,s for the Phone Booti cerver'obTe t PB . r„ T 
Booth Client obiects PB-C to create new VenTe ,^r^rC« V . T'"^' ^^'^'^""'^ ®' ''^<'"« 
l-ked ,0 the venue server ob.ect V-s .s no. a^rea^ to' d Suc,% " ^rf'"" ^^^^ ' ob,ect 
message (referenced 8) to the Venue cerver -h.aM ? ^ V-c' then sena a 

venue so that the appropriate cons can be d.Xed'n .::'^^^^^ '''°T'°' '"'^^ ""'-'^ of the 

cMjr^rur thTcrrriedTa r rons^r:: - — 

media ..vers tno, shown, according, .p.d „ne Ve;enr ^ r Te^i^^ ^^^^^^^ 

. .Figurerr.r^of^rpp::.:^: roprn^rnVnrre^nu:'::? ^ '^^^ ^^-^ - 

be created Pigure ,5 depicts the pr^'ocess'. ™™ ^carb'Trrcr" "^"^ '° 
^ 'noitatea oy s and a client workstation by 

The act of opening the new Venue-ci-ent ocject v-c -au-es >t tr, -on^ 
Phone Booth chent ob.ect PB-c which tnggers a messL rlrf , ^ """"^^ freferenced t, to the 

Cent obiect PB-c ,0 the Phone Boo^h Xob^ea PB s reo " '° P'^''"^ Booth 

V-s. The Phone Booth server ob,ec PB s crea es a new v °' ' ^^""^ ^^^^^ '"''^^t 
message .referenced 3,. Next the new Venu^ e ver ob^cTl 1""^°''''^' ^ ^'^'^ 

(referenced 4, ,0 the Venue-c.iemob,ect V-c cop,rn ng -n^^^^^^^^ ^ " -«"ge 

Client obiect V-c then sends a messaae ,r«fp«^r=H = Venue-server object. The new Venue 

-formation about the contents of the Se and , ' '° '^"'^^ °'"«'=' ^'^ requesting 

Venue server cb.ect. "^'^^ " " ^=>"espond,ng reply (referenced 6) from the 

men': ro^^Tt'^ca's^esTdrerv 'p™ '^'^^^'"^ ^ 

enable the selection of one or more Lmerta^ oant: anHc '° "'^'"^"'^ '^^^^^ ^'S-e ,1 to 
t^^ese Choices ,s conveyed from .he Venue c^ ^r^iecT 0 th^^^^^^^^ °" 
control panels of the relevant Venue client ob.ects Chn.l "^^'^'^ "P^^'es the 

Change until someone convenes a meetrng "'^""^ Paa.c.pants are not aware of any 

When a user elects to close a Venue by seiec'mn a CL o«;p 
Tor. the relevant Venue-client ob,ect to .t^ Venue-serve! on ? ' " "^^"^9^ '° ^e"' 

venue-Client ob.ect is oeactivat.ng Thrvl;ue-serverot^, Venue-server ob.ect that the 

g venue server obiect then messages the Connection f^anager object 
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• pomt-io-pomt 

• miHii-co-nt: all that are available 

fT.ainta.ns l.st o( establisned ccnng'-'ion^ anrt ^ 
a nooei d -.f.e sta.e o/ omer ner.o,ks. syncn.on,:at,o. other ne.wor.s ,e mam,a,ns 

CDtim,-S 3-^.lcn.r.g to prevent unnecessary discornp- - 

orov..es an ,n,erface ,or mon„or.ng ana "din '"""'^"""^^ 

P^oviaes interface to mecia drivers. 

Anorher functionally coi,{ ooiect wh.rh r-.^ ^ 
orcv,oes .er. ... a s.are. co™ ! e ^^t^rs^Ta'tT '^^ "^'^^^"^ ^ °^-t 
-Vh„eocard or acao-.re an ,mage from anotner sourcl'a d Z "'"^ ^"'^ "'^ '^er 

-me w..,eboard on d.lferent cl,ent wor.stat.ons C the T T —9 

-wed ,n a .ndo. ,00 .av.ng a , :ar'°02"::d V m^n^'^'^'^n ^^-'^oard ,s .e.ng 
.3 devoted ,0 displaying t.e contents o» ..e Wh te.^d" ■ ' ^'^•'^'"^ of the w.oow ,oo' 

He..iet,-PacKard office. A, ,he oottcr. of the wndow 'on In '1' ' ^'""-'"^ "^e location of a 
avaiiat^ie to the user of ,ne Whiteboard. These ^ok ^o^p"/;" '"""""^ ^^'^Se of iocs .n.c. 



a scroller " 
a pointer 

a selection of different colourec! pens 
an eraser 
a text selector 



1 10 
1 12 
1 14 
116 
M8 



Aoart from the pointer 112 thp »nn/e , « 

Only one user can move the pointer 1 12 at a hm^ a 

P0.n,er ,ogo - this turns ,he cursor into a po me I, hil'Tm " '^'^ ^''^-^-^ ^" '^e 

cannot see the pointer n2. To show the pointer ,2 th^ ^'""'"^ '^^ Whiteboard 

tne drawing area 106. The pointer U2 then pTcoll. m " ^^'^'^ ^ =^°sen point ,n 

Posuion. The cursor of the user .ho hasT's -Cd thVn« ? "^^^^ at ,ha, cho en 

L-kewise the seven coloured pens a^ ^,2.1 !n'. h ^ "'''^'^ '° ^r^ow. 
iogo^enaoling different users to maKe input .n ditent ^ci^ourV''"''''''' '"^""^ ^" ''^^ ^''^^^^-^ ^en 

"intHS Sir-';- '-'"^ °' -° - 

other"users';^'no,ffled?y a stusTssage' "° *^ '^'ose the Whiteboard 

'..t ontfi^TtiroTr ^^'^ -"-"^ - - — ' -e-.on 00. be described, concentrating 

Conv^eror 7:o^" s^ - -ence to .gure , , and selects the 

and the numbered sequence of -Tiessages RouTe ,3 T "'"'^^^^ 

worKstaticns A and 8 connected ,0 the se ver mach o S orilh T'' ' ^"^ 

Phone Booth clien, object PB-c. On the server maXT^ L ' workstation there .s .nmally a 

and a Connection Manager object Cl^ ^ " '""'"y ^ P^'one Booth server ob,ect PB-s 

- causes an mp. .o.ed l,ne 

Booth Client ob.ect PB-c ,0 the Phone Booth erve^oPiert PB , i " ''^"^ ^*^one 

Booth server ob.ec. to create a new Venue server ob^Jc' v c u. V'"' ^ ""^'"9 ^^0"^ 

the Phone Booth server ob.ec. PB-s then sends a r no m^ ^ ^ " y^""* ^'^'^ "^"^^e (referenced 3,. 
obiec. PB..: on client workstation B causing a d alog Je hoT-o T " '° ''^ 

-v,t,ng ..e user ,0 take part ,n the proposed meeTnn Tha ' °' ^or.sr.uo. 8 

:o^^esoond.ng message .referenced . to be fr.^r t^Ph^ B ^ 



/ 
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To "open" an obiecl. the user double ci.cks on :he .elevant icon Referring to Figure 17 Martm has 
ooened tne Proiect Meeting Venue which is shown m a wmaow i74. The wmaow 174 has a menu bar j76 
which has similar options to the menu bar I30 of ihe .vmaow i26 except a ivieeting ootion instead of the 
Setting option. The window i74 Jisplays a oarticipants area 178. showing only Martin, and a snared items 
5 area 180 which is empty. Underneath a bit map 182 o( Martin is a name bar i84 which includes a 
notification of presence and three media control buttons 185-7 for Phone. Video and Data respectively Oniy 
the Data button 187 is highlighted m this example, ie. blacked out m Figure 17 

On selecting the Meeting option from the menu oar 176 of the window i74. a CoMedian directory 
window 190 apoears. Figure 1 8. The reference numerals for the CoMedian directory which were used m 
•0 F.gure M will oe retained here. Martin selects the name Richard Jennings from the list 92 of potential 
participants causmg a picture of Richard to appear in me area 94 together with crosses m the video and 
aata boxes m the area 96 to indicate Richard's media selections. This means that Richard will be contacted 
through the system for data sharing with both video and audio travelling over video connections. Manm then 
clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 
'5 image to lom Martin's image m the Venue as shown at 192 m Figure I9. Richard is marked as absent at 
194 and a banner i96 is displayed indicating that he has been invited Martin has selected both video and 
data connections /or himself m order to match what was selectee for Richard. This causes the video and 
data outtons i86 and i87 to be highlighted m a first colour to show that they are currently m use albeit only 
locally to Martin's own workstation. Richard's video and data med.a buttons I86a and i87a are highlighted 
20 m a second colour to indicate that they have been requested out are not yet m use. 

While waiting for Richard to lOin the Venue. Martin .s moving tne Design Notes and Design Principles 
obiects 170 and I72 into the shared items area i80 of the Venuo by -iickmg on each obiect and draggmq it 
to the area 180. 

Moving now to Richard's workstation, shown m Figure 20. the invitation to lom the Venue has reached 
.'5 his machine and has caused a bell 200 to appear at the bottom of his screen. The bell 200 is flashing and 
making a ringing sound to attract his attention. Richard clicks on the bell 200 and the result is shown in 
Figure 21 An invitation message box 202 .s brought up telling Richard that he has been invited to a 
meeting and giving the name of the meeting and tne name of the person who convened the meeting. The 
invitation message box 202 compnses two options: Accept and Decline. Richard clicks on the Accept option 
JO to accept the invitation to join the meeting. 

Referring to Figure 22 accepting the mvHation causes a Venue client obiect automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
Richard can now see and hear Martin and the obiects that Martm has placed into the shared items area 180 
are available to him. Figure 23 shows that Martin can see the same Venue having the same contents on his 
-5 workstation. Refernng to Figure 24. during the meeting. Martin has opened a window 206 on the Design 
Notes whiteboard object. Martm informs Richard of this so that Richard can also view the whiteboard object 
and then both Martin and Richard can scribble on the whiteboard and view each others input. When their 
_ meeting is finished both Martin and Richard close and save the Venue. 

Figure 25 Shows the Venue object 168 saved m Richard's NewWave office. In Figure 26. Richard has 
lusi opened his NewWave office and is viewing the Venue i68 m a window 208. Martin is not present 
(although he would be if. comcidently. he had his Venue open at the same time as Richard. In that situation, 
the relevant media connections would automatically be set upi. Refernng to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring up the CoMedian directory 2i2 and he has 
selected Ed Oavies ,n the manner previously described. Ed Oavies does not have video capability, instead 
5 he IS selected by telephone. Clicking on the Select bunon w.ii cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring to Figure 28. Richard is about to mmate a Convene operation by selecting the Action item 
from the menu bar 2 14 of the window 208. and selecting the Convene option from the corresponding menu 
216. Since Ed ooes not have video capabilities, the audio from his telephone would be mixed into the video 
feed into Martin and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session is beginning on Richard Jenning s workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the .con 222 
called -Meeting Request" (using the "Create a New" option from the Action Menu - see Figures 14 to 17 of 
Aopendix A) In Figure 30. on opening the outgoing message 222 it is displayed m a window 224. Richard 
has completed the distnbution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-ciieni objec: reorssented by the icon 230 is created (again using 
the "Create a New" option). The Venue-.:iient obiec: 230 is copied and dragged mto the window 224 



•10 



0 
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0 o,sc3nrect the nned.a connections 'or me Venue-cnen, oo.ect wh,ch , . 

ooieci seres messages to ail oi -is other Ver^ue-cen, 00,60! ^^ ^'''"^^""9- Venue-server 
particular Venue-clien, ob.ec. so that these other Veny.-^e t n-ec c °' ^'^^ °' '^^ 

tne reievari meeting memtser .s now absent. ^POearance to mccate tnat 

Anotner way o( setting up a d-str.butea meeting ,c 5 ,^ 
•ne oesireo meeting participants. A Venue-cnen, co.ect 'c , rltrl ^'"""^ Venue-c:.en, ob,ect to 

venue-c;,ent ob,ect to other worKstat.ons create a Xen J 0 rf.'^ ' 'T""''"" ^^-^^'"5 a 

other wor.stat.ons oecause ,n the copying process tt Ven, J ■ ' Venue-server obiect on those 
coiect .s preserved. ^ ^ ^ '"^ Venue-c.'.ent ob.ecfs reference to its Venue-server 



20 



25 



There are different ways m wn.ch a Verue-rnent -biec. k« 
:o ..ncluce the Venue-Cent object m an elerrron.r 1. ' "'^^^ -orkstaticns. One way .s 

-essage -s createo -n the r,orma. manned T^'nn h? T'"''" '"^ ^" -a,l 

cb,ect .s included ,n tne message usmg a standa a " '^'"^ "'""''''^ ' ^enue-cf.en, 

:.^e message, they place the v'enueCen, ^^^r:;^:^^^::::''' " ^^^^ ^^^-^'^ 
■ meeting. At the relevant time, the meeting participant, o^n 'Lu forthcoming 
meeting. On opening ,he Venue-client ob.erts the r 32 . ' o'""'""'''^"' commence the 

Venue-Client ob.ects send a Here Am I mes agl ' ^ ltc'^:J, " ^"tcmaticaily updated and 

Another option ,s for the user wishing ,0 ^e, up a'Jislih »w ^""'^^'^^^^^^ ^^l^ct. 
ob,ect and to serialise the copy of the Venue-ciien? cc ec to L'tnT^ Venue-client 
such as a network drive). This (ile may then be tranlno ,ed i '""''^ '^^^'"'^ 

oarticipants and desenal.sed thereby providing each '.fTl workstations of the intended meeting 

cbiect and thereby means for accessing thVL!o a.ed Ven r^''''''"'' ^'"^ ' '^^ ^enue-clien' 

distnbutec meeting. ^ ^-o.iated Venue-server objects in order to take part m the 

o.fici;^\Z!rg°thTwh";boar"^ obTecfa n;rwh;:brrs;'"'': ' 

■ns.: r vTnrrr Se^™ ~^ sele^mg th. Xreate a option 

;:^rs^:3^^^^^^^ °' ^ 3—: .rgr ::inraToc:s:r ~ 

mesragrcr^;:T:,o::r:;3c" w:;~^ -nsm.«ed m an electronic mail 

reference to the relevant Whiteboard serverobl^ or the" ? ^^^^"'^^^ "^'^^^^'-S a 

Obtained since each copy of the Whiteboard ci en ^cr?""" '^^^'^^ Whiteooard-client ob,e?ts 
ob,ect (as described with reference to Figure 8) ' '° ''^^ Wh.teooard server 

Also as previously described, a Whiteboard-client abiert -,n 
venue ob.ect by a user causing copies of tJe WhTet^ar!i ri ?! ^'^'^^'^ «' ^ 

users of the venoe ob,ect thereby giving access rth. c '° '"^'^^ ^^^"^'^'^ « other 

An e..3mpiary user session' wj^ol " "e 5^:^^''^'°"' " 
Hypothetical users Martin. Rich, and Ed aescnoed ^uh reference to Rgures 1 6 to 33 involving 

A ,26 ha^' ' ^' ' — Q Hewie« Packard NewWave Software. 



a title bar I28 carrying the title "l^ewWave Offire' 
a menu bar 130 offenng the following options- ' 
Action. Edit. Obiects. View. Settings. Task and Help- 
a system menu box 132; 
size boxes i34 and 136 



a vertical scroll bar 138 with scroll arrows 140 and i43 a«« 
«sno aoe r«res,r, -o,i..,eB,eo ,»„s "° 'esseci.,el, on m, ..ft 
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APPENDIX A 



Brief Description of the Drawings 
Figure 1 is a block diagram of a ccaputer in accordance 

with the preferred eofccdiaent of the present invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the preCerrei emDodlnent of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodlnent of the present 

Invention , 
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d.sp.ay.ng the .T^essage. Th.s -s achieved by c-ck-og on ,ne .con 230 ana oresvno -h. .... • 
aragg-ng ,ne ;con .n,o :ne message. (Th,s ,s an alternat.ve me,ho<3 f'n L u ^ oe^l'r 
crocedure aescnoec .uh reference >o Figures -3-20 o, Apc-en,. A, r eta?,?, f!!: V 
r^gure 32 snows ma= me message new ,:ar,ta,ns a cccy oi ;ne Venue-^-.e, obL, r f 1 ' 
224 .s then Closed (Figure 33) To send the messaa- 222 -t .-an be Lonl . . 
Th,s causes a cooy of the message. ,nc,ud,ng the ^^nfe .i " b er^^^^^^^^ ^ 
ceooie on :he o.stnCut.on i.st The Out Trav -^V,\'Z '° 
comoone-ns :o enable these to be r^r^n Zei^^eJZr^lZ "T"""" ^' ^^"^^ 
c^e in --ay oo,ect represented by -con 236 oe^er ai^'ec ^e-^ ao. oest,na-ons. 
vewed and man,ou,ated by the recp-entc The ; ^ ^ components so that tnese can oe 

-r.essage and ,ntc the. ma,n UwWaromce In" '''^ ^''■'^ct out of the 

ooen ,ne.r Ven.e-ciient ob.ec.s to beo.n a " 1 ' T '"^ "''"^'^^"'^ 

Shared obiects e.g. a Whaeoo d ob°!rano m^^^^^^^^^ "^^ "-"^""9- ^^-^ ^Pe" 

telephone ano .oeo >n.erccnnect.cns For eTa^pTj^^^n^^^^^^^ " "^'^^^'^^ 

:~: ~ r t^: 

embrs n ^er ^^^ssir:; st:: s::;: :;: rr 'v° ^ - 
.:rrrreS:^:rntrotv^ rnd— 

serv:;^rhrer'br;hr:r rerco^d" - 

messaging infrastructure. •''^^^'^^'^"O"^ 9-en a su.tabie .n,er-op,ect 
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Figure 73 shews a i>lcci< diagrac of the organization of 
HPOM:.CAT, a aystea file included in the OMF shown in Figure 
7 2 . 

Figure 7*^ shows the relation between a global parent 
and global objects in accordance with the preferred 
enbcdiaent of the present invention. 

Figure 75 is a block diagraa which shows how systea 
files within the OMF shown in Figure 72 accesses data files 
and applications f roi a trecory shown in Figure 1. 

Figure 6 is a block diagram of the organization of the 
EE e I o r y s h : w r in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance wi:h the pr^T err^t erbodiirent of the present 
invention. 

Figure 7? is a block diagran of the organization of 
HPOKF.XHF, a systec file included in the OKF shown in Figure 

7 2 . 

Figure 80 shows a view specification record in 
accordance with the preferred eobodicacnt of the present 

invention. 

Figure 8i shows the use of a snapshot in accordance 
with a preferred eobodioent of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred eobodioent of 
the present invention. 
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F^Eure a ..,.3 a 3e.-:e3 or ejects serving 3, rollers, 
as parents . f objects containing ,ata. in accordance a 
p.-ererre<; e = --.ent of the present invention. 

Figure 5 illustrates the screen display which result, 
rrc= linking of various objects in accordance with a 
preferred em.cdirent of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 ,,cws hew three objects aay be linked together 
ir. ac=.r:ance with a preferred eabodixent of the present 
i r. V e r. t i c r . 

Figure 3 and Figure 9 illustrate how an object aay be 

ccpiet in accordance vit^. a d-p-p^-.w o«k 

.w,. d p.e.er.ed embodiment of the 

pre s 9. -It i n vent ion . 

Figure 10 an^. Tigure M illustrate the copying'of a 
public Object in accordance to a preferred embodiment of the 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred eabodiaent of the present 
invention. Also shown are block diagra»s.of how object, 
appearing to the user are linked In accordance to the 
preferred enbodioent of the present invention. 

Figure 72 is a block diagrao of an Object Hanageaent 
Facility (OMF) in accordance with the preferred embodiment 
of the present invention. 



/ 
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13, OMr 100 inforas t.^.e application w-ic^. object the 
app: i ca: i:.r. a^.ould access for aata. That object is then 
cor.3ide.-ei to be active. An object is inactive when the 
application the object is associatei with is not being run 
by cooputer 18, or when the application the object is 

associated with is be^nff p'jn r> ^ 

je.ng rjn, Out is not being run with the 

data of that object. 

Active objects can c oosun i c a t e with each other using 
messages. For example if two instances oT application 101 
are beir.g run by computer l2, one with the data of object 
202 ani the other with the data of object 203, object 202 
anc; object 20 3 are bcth active. Therefore object 202 aay 
send a tressag- 2i; to object 20 3- Sixilarly, if computer i3 
is running application 101 with the data of object 202. and 
is running application 1C6 with the data of object 20"', 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free cooouni cat i on between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

;t 

Each object has associated witn^a set of data files. 
Fop instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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Figure S ' 



55 



JO 



e is a 

i f'- e 1 1 i c n . 



P^t. or a View w.^e^ the 

^^^odiaent of t^p 



5C 



-sure , ,,,,3 3 
keyboard ^ , "onxtor ^ 

rOr..on Of computer ma,-. 
= 17 is sncwn by a- a--- - 

W-.,... "^^ ' ^-'^i" computer 18 

fac-i^ ^" Object jianag-ie^ 

- ^ 10., an applica'.ior. !0l „ 

anappli:a:is-io? '■a-.io^, 

'>.3, ar. application IOJ» 
an^ ' application lo^ 

and an appUeation 106. 

- = °^ a??licati:.n« :0- ,n« 

- instance, in Figure 2 

3^.cwn s « -e 2. app., cation 101 i, 

'••c-n .0 have stored data u-^-- 

20. ' "-J^^^ 202, an object 

20:. ar. oblect 20a , 

and an object 205. Similarly. 

is Shown to have stored data in 

?r7 . ^" ^" object 

-•^"-^ 208, an objer*^ 2GQ 

100 ^^^^^^ 210. owe 

type, or th- - . J«=t3 or the aaoe 

'^'-t or the saoe class 

^05 ... "^-^ " = ■ "3. 

w.cn application 10'. 5t„. , 
or the same c? • a « • k** 

associated th 

application 106. in 

— - a,.uca...,„ ^^^^^^^^ 
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children ar.1 one or z^re parents. An stject is not 
allowed to i: e c c a e its own i e s c e n d e r. t . 

In figure 3 is shown an object 301, an object 302, an 
cSJect 303, an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference nanses which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name " i " , to object 302 . Object 301 has a 
link with reference rase "2", to object 303. Object 

302 has a link 312, with reference naoe "7", to object SOU. 
Object 302 hasa link 313, with reference name "8", to 
object 505. Object 30 3 has a link 3 1 , with reference name 
" 1 " , to object 30c. Object 30 3 has a link 3 15, with 
reference na = e " U , to object 307. Object 30U has a link 
316, with reference naoe "1", to object 308. Object 305 has 
a link 3 17, with reference naee "7", to object 308. Object 
306 has a link 318, with reference naae "8", to object 309. 
Object 307 has a link 319, with reference naoe "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 32 1, with 
reference name "1", to object 309- Object 308 has a link 
322, with reference naoe "3", to object 303. 

Object 301. is a parent of 302 and 303 . Object 30 3 is a 
child of object 30i and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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in da:a Tiles 22,, 222 and 223 are ^ a 

' ^ - e a foroat which :a- b 
in:er?re:e; Ky application 105. 

= M otject ha3 associate- with it a list cT 
P.cpe.-t.es. ,ach property has a na»e an. a .al.e wh::.. .a, 
tse accessed by sne-i'vi^- »w 

-n addl tion , each cla s 

or objects has associafd wi^h , 

wi.h It a list or properties that 

oo==on to ai: objects or that c:ass. ror instance. i„ 
^^eure 2.. object 205 an. application ,0, are shown. Objec 

203 has associated with ► > r-- 

^t.. a property 231, a propertv 232. 

' P-operty 233. Application -1 ha. • 

..1 has associated with it 

' P- = ":-<X .3., a pro,...,, , 

-ach property value car b- r^-- 

can be frca zero to 3,2762 bytes i- 

length. Properties are used to st- ^ 

CO stv-re descriptive 

inforcation about obie-'s a n 

=je-.s an. classes, such as names, 

co3=ents and so on. 

-^—3 t. ot... object,. T.e„ 
... ^^^^^ ...,euc„,l= 

^as . r,rer,„„ „,„ , ^^^^ ^^^^^^^^ 

-pa...,, o.j,,,., , ^^^^^ 

a- o..,ct., p,.„,,. ^^ ^^^ 

=a, .,„.p„,,,,, , ^^^^ ^^^^ ^^^^ 
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contains lines of text 5'', lines cf text a graphics 

figure 51?, a grapnics fig-jre 5 ^ anc! spreacisheet data 5i5. 
A5 shrwn in Figure 6, text and fcrxatting data is stored in 
an obje:t 5M, graphics data for graphics figure 513 is 
stored in an object 6i2, graphics data for graphics figure 
51^ is stored in an object 613 and spreadsheet data 515 is 
stored in object 6ia. Links that are used to build coopound 
objects always have sore kind of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shown a data link 615, a data link 616 and a data link 
617. In document 5iO, data froa object 612. object 613 and 
object 5 1 are cerely displayed, therefore data link 6lU, 
data link 6:5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 70:, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OMF 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, OMF 100 makes copies 



/ 
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^r.c^s'.,-s all or Objects 301.^3 
a .I - e s 1 0 r 3 c b •: ^ . - , ..^ 



05:e:t 303 has for 



s 3-1, ^02 '"'U -jAc 

' , 305 ant -509 

-'^ • AnC 30 on 



Active c:jec:s can dyna 



otter o t ■ e ^ " < 



-=>^cally ,a<e and delete imk, to 
■''^•sn a link -0 an object •• , ^ , 

■=-.6.. has any other par-n^. 

y<^r.n.s . If not OMF JOG 



a files of th( 



le object 

o ^ J e c : . 



— - 'O. va.-cus purposes. 

-^"1 .ol-ters cay be i'^ th^ r^^^ 

t^e . ore or objects. The 

■ »• -..c.s r.:,,,, ^^^^^^^ 

*'P'-i-at.ons,orthe 

objec:s a-.y other fo^-ers 

- ers. ^ exampl- 

- the ...e or Objects as fcl.ers. object .01 (also 

^.ec. i..2 (a, 30 called folder Uqz) 

- = ,aK.o ca..e. ^„ ' 

a., ^^^^^^^^^ 

" aa:a, an obj.ct U06, 

-..a. .0. .0,,.. ,,„.^^„^ ^^^^^^ ^^^^ 

— -.a. ,03 rol^e. .P,,,., .,3 

contains an cbiec^ Una ... ^ 

"'0. use^ to contain .ata. Pol.er uc. con^aln^ 

con-alna an object 

-^e^ to contain data, an object 4,2 ,,,, , 

- v-t H 1^, used to contain 

an. an o.J.c. ,,3, uaa. ,0 

coapound oble'--^ r^s^ < 

«^je,ws. For instance in Figure ^ > 

^6«re 5, a document 5iC 
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162 tn.-cusr. a new link i63a. O^jec: ]6ia ia a copy of 
objecc !5i. Link i63a is a ccpy cf link 163. 

In Figure 12 Lhrcugh Figure 7:, it is shown how objects 
are dijplayed to a user on acnitor 1!;. in Figure 12 a 
"NewWave Office" desktop is shc-n to include Icons labelled 
as Tile Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star- and "My Folder". A user (not shown) has .anlpulated 
a cursor 73i, using keyboard 19 or oouse 20, to select "My 
Folder" . 

Figure 13 shews how the objects displayed on rronitor 1U 
are linked. NewWave Office (shewn as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711, cf "Waste Basket" (shewn as an object 702) through 
a link 712, of "Diagnostic" (Shown as an object 703) through 
a link 713. of "Printers" (shown as an object 70U) through a 
link 71U, of "Hy Folder" (shewn as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure iu, the user, using cursor 78l, has selected 
"Create a New..." m a pull down eenu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 78l, the user has highlighted the Icon 
"Layout- and using keyboard 19 has typed In the name "Paste 
Up" as a naae for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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or 2at3 fil-s aasoriatec: w i t n t^, o:j.ct rr 

--J-CC. if Object 

being c-?iec has children r.uT ,^,r 

--•en, .... ,.,c a, S3 copies of the 

o^^jecfs .e3 = er.dent3, and fcuilda linKa between the new 

cne saae structure 



the .escendent, or o.ject 303. When OMF .a.e: 
o^:e=t 303. o.r copies each or o.Ject 303., de3cen.e: 



instance. Figure 8 shows o&le-t TOfl r 

uvjjewt joa, rroo Figure 3, 

'<e3 a copy of 

n t s and 
ti-.e links s^.o-n in F'zu-^ 8 

'.ftu.e V Shews a copy o*" 

Ob;,.-. 3oa. ,oa. ,s , c„>.or o.^c-. 3oa. o.'.,c. 

3C., is a CO.-, or ,»,ecc 30;. c.,,ct 306, , 

^3 a =CP>. or o.^c. 3.9. u.... 3^,a . 
3^'- L.„. 3... , .0., or u.. 33t. un. 3-.a , 

Of link 3lw. Li-u- lie:, 

■-I.K 3'5. 1, a copy or U „K 3,5. ^Ink 3 1 Sa i, 

a C3py or li.TK 313. Jio. ■ 

3^C^ is a copy or link 320. 

In c.-.. pr.r.rr.d ,.!,o<il„„t, th. <,..-.„u b.ha.tor 
--1-1.=., copyor.p...„..scUl...„ 

" • =^11- 1= d.si,„., p,,,,,. 

1' 1' no. copi... , ^^^^^^ ^^^^^^^^ ^ 

lin. to cMl.. Po. instance. i„ ri.ur. ,0. a p.,„. 

= bj-t ,6, is to copt«. P..,„, „,,ot ,M is link,, to 
' cnil, o»,,ct ,62 t.nous, a link ,63. C.i 1. o.Jact ,62 i, 
a P-Uc c.J,ct. AS Shown i„ r.,ur> ,,, copyin, or p.„„, 
"J-t ,S, r„.alts in n.. opj.ct ,6,. „i„, i,„,., 
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Ir. Figure 2], using cursor "Paste Up" (object 7 

is shown fteing dragged to window 755. In Figure 2^, the 
process is cooplete and "Paste Up" (ooject 703 ) is new i r. 
wir.dow "My Folder". In Figure 25, "Paste Up", shown as 
object 703, is now a child cf "My Folder" through link 728. 

The user sets up oultiple links by using the Share 
cociar.d. This coacand is an extension of the clipboard 
metaphor conmon in so.'tware packages tcday for coving and 
copying data around the systea. The clipboard is a special 
buffer that the syste= uses to hold data that is in transit 
Ir. one way, the Share coaiand operates siailarly to th- 
Cut or Copy coitaand described above. That is, using Share, 
Cut, or Ccpy, the user selects ;coe data first and then 
gives the Share cooaiand , which results in soaething being 
put on the clipboard. In the case of the Share cooaand, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link Is pasted, a pernanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 78i, "Share" from aenu 783 is selected. In 
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Figure '7. -Paste Up" is ,hown as an object 707 

lir.Ke- as a chil- of NewWave ZT^-e f-o 

w.i-.e t.. rough a lin^c 717. 

Tr-e basic cliptcari operations are Cut, Copy. 3,, 
^aste. T.e .ser =ust select t.e .ata t.at is to be =ove. 0: 
copie.. an. t.en give either t.e Cut co^.an. or t.e Copy 
cc = = ar... cut „cves t.e selected .ata to t.e clipboard 
^^eletir.g it Troo its original location). Copy ,a.es a cop. 

of the £«1«r»'A-' A. *.u 

--=-e. <!..a or. ch, =.,,toar<.. ts. u„r 
-1,.. tn, ^^^^ ^^^^^ 

= = Pi.. to. a.: ... ^^^^ ^^^^^^^ ^^^^^^ 

= cc.t.nt, or t;.., clip»o,M to ,el, = te<, location. 

1:1 fisur- 13 a user la asovn to have selecte; -fajte 
"P"- The 5,le=t:=, is represented ty the ico, fcr -Past. 

"* ""■'•'•^ wit. cursor 73,, 

the user se'^ct^ ^ 

5e..cts Copy froi a pul: down ,enu 783. rr 

fU-. .5. a cu,p = ar. oPJect 720 Is shown t, .e a Parent ,r 
- o^J.c-. 703 tf.rowsh a Un. 7J,. o^.ct 703. is a cop, or 
Object 707 ("Paste Up"). 

A. 3hown in F^igure ,9, next the u,er selects "Paste" 
rro= pun .own „er:j;783. The result, shown in Pig.,e 20, is 
the addition of an object 708. pointed to. by cursor 78l. 
Which is a copy of the original -Paste Up- object 707. 

I« Figure 21, the new object is shown as object 703 
lin.ed as a child of NewWave Cffice through a lin. 718. 

in Figure 22, -My Folder-, has been opened by double 
Clicking the icon for -Hy Folder- using cursor 78l. The 
r-es^lt is a new window 785 representing -Hy Folder-. 
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spreadsheet coul- cause a graph to be re-drawn, and update 
as a Ciz'.re in a c!o:u = ent:. And since an cbject can have 
=any parents, a single object can be used as "boiler plate 
ror any number of other objects. A change in t'he boiler 
Plate will be reflected in all the object, which have links 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window 735 for "My Folder" has been 
closed. In Figure 3\ cursor TSl is used to select "Create 
a New..." froc pull down cenu 752. As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using cursor 73l. the icon H.<»Text has been highlighted and 
using '.eyboard lo the nar.e "Sanple Text" has been typed in 
as the na=e for a new object to be created. Cursor 78l now 
points tc a region labelled "CK". Once this region is 
selected, a new object titled "Sacple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "Sasple Text" (object 709) Is shown to be 
a Child of .SewWave Office through a link 719. In Figure 3 U , 
since "My Folder" has been closed. "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73 1 on the icon "Sasple 
Text" and double clicking a button on oouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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In .-g.-e 27. w:..,cw 785 .as .een activated. rrc= a 
aer.u 7S7, "Paste" is se^.-ted tk 

,^ =e...ted. The result, shown in Figure 

*^°> is an icon 7 0"^a a--,«, 

•3, a a.Pear.r.g . r. win.ow 735. which indicates 

that "Paste Up" Cot-ect 7 07 ) i, ,h- ^ w 

^^7) 13 Shared by window 785 and the 
NewWave Office window. z^zur^ 

..sure 28a, as a result of the 
paste, "Paste L^p" is new to b- s 

- • ^'^ Ooth a child of 
Clip..:,.-, -,: ,,,,,,, ^ ^^^^^ ^^^^^ ^^^^^^^^ 

7 0 5 through a ' • t w- r ? - r 

-^^W In F«g.,e 29, showing just the 

interconnection of objects vis-: hi- ^ >, 

VIS. tie to the user, "Paste Up- 

(object 7C7) is Shewn t- = rs--,^ , 

.e a Child of "uy Foi^j^j., 

.as.e Up" (Object 707) is shared, 

not copied, "Paste Up" (obJ»- 70-) .p„. • 

- t^. ) reoams a child of 

NewWave Office through link 717. 

one .ey feature of data lin.s is autooated data 
— -'er. -en a Child Object is open and the user Changes 
a part Of i. Which is -Shared out", then it ,a.es a can to 

OMf 100. OKr 100 check, if. 

Cll««k3 ir an, of th. Object', p.r.„t> 

" = a.ou. tM, P.rtlcuu. can.,. tr t.., c.., , , 

-e aI,o open, o.r ,00 ,e„.a .o the parent, a ,e„a.e 

lnro.»„, t.e. t.at >3.v.n..Ie,. The parent c.„ 

t^en a,„, ^^^^^ ^^^^^^^ ^^^^^^^ 

TM, reatur, aUova t.e uaer to eata.U,. co.poun. 
= »J.ct, „it» co.ple. .at. ..p.„..„ci„, ,,,, 
c^-sea .a.e to an, a.toc.tUaU, reflec-.e. in 

other pa.-ta. F = r e xao pi , , c h a n gi n, a n„. be r 1 n a 
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T-.s resul. i> t^.e cper.ing^nd Cisplay of "Siar" Co&Jec: 7 06) 
in a wi-.^ow 7?£. rig^^re s'-.ows t.-e use of cursor 75l to 
select selection "Ellipse" in a ae.-u wlr.dow 79 7 which 
results in the data within -Star" (object 706) being changed 
rroo a star to an ellipse. As shown in Figure 51. the 
result is a charge both 1 r. data displayed in window 796 and 
data displayed in region 795 of wi.-.dow 791, 

In Figure 52, cursor 73l is used to define a region 797 
in win-cw 79:. I.-. Figure 53, cursor 73^ is used to select a 
selecti=-<. "Create a New...-- in p.^n ^cwr oenu 793. As a 
result of this, selection dialog box 799 appears in Figure. 
5^. Dialog box 799 contains icons for the two classes of 
Objects available which are able to dispiaydata in region 
7 9 7 of window 79-. Usir.g cursor :8^ the icon "KP Shape- 
has been highlighted. Using Weybcard 19 the naae "New 
Shape" has been typed in as the name for a new object to be 
created. Cursor 78l now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" la displayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, "Kew Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. Ir Figure 58, 
cursor 78l is used to select the selection "Triangle" fron a 
pull down menu 801. The result, as shown in Figure 59, Is 
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In Fia.re 3^ a win.cw 75, for "Paste L-p- (eject 707 
•^as .een cper.e. clicking tne icon. To. "Paste 

:-. Figure 33, usLnz C'jrszr 7Sl, ^ 0 % t ro ' 1 - h k 
a po.-.ior, 7,C cr t.-.e c,x-. or -s.,,.. T,,f h., 

Offire envi roncEe.nt" is portion 790. 

Figure 39. cursor 78 1 is used to select the 

1.. a .Jll c:owr. menu 792 . m Figure UQ , 

an area 79 3 in v.r.icv 79 1 is se'>^^r^- 

se.ecte- using cursor 78i. ir 

Figure U}, a selertior. "Paste" <s /• 

-s selected f-oB a pull dowr 

Un.e. to "Pas., fp- 707, ^, 

Tex:" (object 705 ) -s k 

J -s 3...... to be a Child of "Paste Up" 

te,-. 79= is ,.cur. in jra, s.caus, -star- window 78? l, op.„ 

In Figure ^U, ">*^ar-" ^ to-» . 

. i.a. w.ndow 739 is closed so displayed text 

790 is clearly displayed. 

In Figure U5. a region 795 of window 791 Is selected 
uaing cursor 78 1 . Figure .6 shows cursor 781 dragging the 
icon "Star" into region 795 of window 791. 

In Figur. U7, d.... fro. -star- (obj.ct 706) i, now 
^i.Pl.yed in region 795 of window 7,1. „.„ ,„ 

/Igur. ,8. -sta... 706, i, „ow a child of -Past, Up- 

(object 707) through a link 726. 

In Figure U5, a user has placed cursor 781 over region 
795 Of Window 791 and double clicked a button on «ouse 20. 



/ 
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Child 709. 

ri.„.e .0, ar.a 7,3 in wi„,ew 7„ 
-'0. . ^^^^^^^^ 

from a puU jown aer.u 7q« u,i,. . 

79« using cursor 78l. »t this poi„ 

P.r.nt O.J.,, „7 „p., ^ ^^^^ 

— n. ... p,.,„. „ ^^^^ ^^^^^^^ 

apecl rieatlon recora for isj'tt.. 
13 cop.,, ror u„. 7.9 

I" n,ur. .3 .3, = pu r„t. (opj.ct 709, ,,ow„ to , 

= i>H» Of -fast, up- (ooj.ct 707, through Un. 729. 

rigu... .2, .,sspu„, t.xt 7,0 1, .ispx.,,, 
■Pas-.. »p. .:...o„ 79, . .cco.pHsn.ng tnis, p...„t o.,. = t 

"'•—CM to 0«,- ,0O,s.,„, tn.t ...ss... s,nt to 
"e otj.ct l.entiacd tn. rc.-,.,„c, r=r U„. 72,. 

T..l> .essag, ^^^^^^ ^^^^^^^ ^^^^ 

"is un. into a location sp.cin.. p.,.„ 
OH. ,00 ta.as t.. ..ssag. rro« p..„t 707. ...s t.s 
= . identification „u..a.. r.o. tn. vl,„ s p.cl f l cat 1 o„ 

-«or. for lin. 72,. an. ..u..., t» .g. cnil. 70, 

CMl- 709 .lspla„ tn. .at. l„ tH. sp.clfla. location. l„ 
this cas. ar.a 7,3. t». „a.. of th. ..,,„. „„t 
parent 707 to OHF ,00 to chll. 709 Is -DlSPt,! VIEW, 
f>-rt».r d.scrlbc. In Appcn.i, 8. attach., h.r.to. 

Anot.h.r m.ssag, •PSINT.SLAVE- , also d.scrlM. In 
«PP."dix B. h. us., -h.n it IS ..SI... to print .ata on 

a printer .atnar than display .ata on a t.r.l„,i scr,.„ 
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70, cay ,end a "GET.SIZ.- ,e,,ase 
^0 -^11^ o.jec. 709. In a "GET SIZE- 

>--._5lZE message, parent obie- 

' — .„c 

(seasage froa parent 7n7 

H«.en. 707, adds the data trf-n^^^l 

t.e ^^^^ 

that child 709 wft.i^^ 

.«u.<. u,. ^^^^^ ^^^^ 

r: " - - - .... 

parent oblec a * w 

J--. t., .1,P1,,,, 

o»,, = ., ^^^^ ^^^^^ 

I" - • ".u or .p.,... 

(o6J«ct 707) through a .i„k 

Chile o.„o. 70. .0 par.n. o.J.ot 707, li„. 7^6 1, . 
.... Un. whioh l„cl„,„ . „,olfic.no„. 

I" ru..-. ^^^^ ^^^^^ 

Object 706 is ahown 

^'••o.n. A user places cursor 78l over region 
or window 701 ^ 

791 an. double clicks a button on .ouse 20. 
The result 13 t^* r^r^^^t 

t..e opening and display or -Star" (object 706) 
in a window 7Q6 n*4p* 

796. ,,,3^^ selection 
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OCO" . 



I" r:5.r. 78, Object 676 . .„c„„nt . 

Object 676 , „ ^^^^^^^ ^ 

67, . „ ^^.^^^ ^^^^^^^ ^ ^^^^ 

O.^.c. 677 „„ U„. 67, 

0,..== 678 . ^ 

reference name "3". 

^^^^ ^^^^^ ^ 

f'*- 7S. T^at ,3, ^^^^^ 

parent taa t , 

"8 ■ In 732 tr..., 1, t„ .J. 

an. 1„ o,l„„ ,,,,, ^^^^^^^^^ ^^^^ ^^^^^^ 

- a .oc...„.. ^ ^^^^ „„cl,t,. 

lin. 67,. ,,,, ^^^^^^^ 

t.... n., .,,0. 738 



record 



Sl.iX.rly, .„ .„trs, T35 .„=Pi»„ u„. 6So i„ 
fU.r, 78. T.,t 1,, ,3, ^^^^^ 

P-."^ -.T.. i„ c=lu.„ 732 t.,... „ ,,,,, 

a- 733 .j.^ ^^^^^^^^ 

1. . v,„ ,„„i.t„ ^^^^^ ^^^^ 

»lt«i„ ,3. „„^,,^ ^^^^^ ^^^^ ^^^^^^ 

7«0 Is a VI, w specific, tlon r,cor<!. 

in Flgur. 80, ,p. = inc.tu„ r.,or, 7.0 1, to 

= . a .'UU 7., „nu» contain, , .ata l..„tiric,tl,„ rcr 
vi". a ri.li 7.J .Men in.,. cat,, .n.t.h.r th.r, i, . 
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snapshot uaec! in th.e view, and a fie'd . 

.5. a /v^ which contains 

■ lacelUneoua inforratlon about the v'ew . 

-ne v.ew. ihe data 

identification nucier is used by . , _ 

-y cne child object of the 

Un., .., „ ^^^^^^^ ^^^^^ 

* View. A3 has been discussed before <n 7,. 

•siare, in Figure 37 window 
ron .P,,.. ^^^^ ^^^^^^ 

cuc.ln, ,„ ... ^^^^^^ ^^^^^ 

^^^^^^^ ^^^^ ^^^^ 

= r -s..,,, ^^^^^^^ 

risur, 39, cur.or 7S, 
"lection . ^^^^ 

"le = .«, ,,,,,, ^^^^^^^ ^ ^^^^ 

t"t ^^^^^^ ^^^^ ^^^^^^ 

'00 » , ^^^^^^^^^ 

'"'-^ in .pp.n.l. p, ^^^^^ ^^^^^^ 

.1 = 0 i„f„.., OMF ,00 „„,t Id.ntlflctlon „u.t,P 1, 

link,, child 709 will 4-*. 

will also inform OMF 100 if there is a 

snapshot associated with the Km, 

the link. Snapshots are discussed 

•ly »..ow. . ^^^^ ^^^^ ^^^^^ 

HPOHr.x.P 603 for . i:„. ^^^^^ 
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VS_T£:XTDrSfCLOC 



."5 



VS_INITrALI2ED 



20 



25 



30 



VS_VIEWC[.ASS 



<5 



File position in HPOHS" pbp 
«"«--e a view, 32 c.a;acter 
ex ua ,ata ID 1, locator 



?-'l3 contains zero if 



textual data ID has been 
^ei-ined by the child. The 
order five bits of III 
^lle position .re always 
zero and are thus not 

Indicates which bits are 
"'ed for this bit field. 

Set if the view 
specification has been 
initialized. if clear, 
information in the view 
specification is zero, 
hexadeciaal nunber 0000 
OO'O is a mask which 
indicates which bits are 
used for this bit field. 

Reserved for future 
expansion. The hexadecimal 
number 0000 0003 is a mask" 
Which indicates which bits 
are used for this bit 
r 1 ei d . 



all 
The 



^0 



Specifies the view class 
the Child assigned to the 
View. The view class 

ines what view methods 
are available to the 
parent. The hexadecimal 
number 0000 0007 is a mask 
Which indicates which b", 
are used for this bit 
rield . 

through a link 67U an-* a ► , 

an. a parent of an object 673 through a 

link 675. Ob lecf ^;-5 w 

* «^ -'2". Link 67-4 as a 

. Object 673 ha, a tag of -,9". Link 



/ 
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P^r..v. particular 
P-.r-. ^^^^^^^ ^^^^ ^ ^^^^ 

tr.. =am. r,.'.r.„c. na„ provide r.r.r.nc. n... I, 

uilflue for each pir«rt. 

Flsur. 79 ,h,w, a block dlajra. of HPOMF.XRF 603. 
HPOHr.x,r cooc.m, .„ .„try ror „c» u„k ».t.,.„ p.r.nta 

o.ll.r.,. I„ „po„F.x,r 6o3 c = l„.„ contain, tn. tag 

cr t^.a Par.nt for oacn link. colu.n contain, th. ta, of 

t-.. c.l- for ,ac. u„k. Colu.n 73 3 contain, tn. r.faranc, 
n". for ..0. un.. Tn, rirat t.ra. Mt poaltlon, of col„=„ 
733, ahown in rigur, 75 ,.k.coi„„ 73., In.ic.t. wn,tr.,r 
a view apeclfic.tlcn fll, record 1, pr,„„t i':,0') whether 
no View apeclf-cation fll. record foUo-a (-OOO-, or whethe- 
the link la t,tw,.„ . unk fro. the .lo.al parent to a 
glotal object (" \ OO" ) , 

*3 ..y be a.en, entry 735 la an entry which deacrlbe, 
link 67. .hown in Fl,ur. 77. That la, .„ colu.n 73. of 
.ncr, 735 there la t«. parent ta. -S-. I„ colu.n 73J there 
1. the Child tag and In col„.„ 733 there la the 

reference na.e sine, object 67, 1, , folder, there 1. 

hO view, ther.fore t«, three bita wlthtn aubcolu.n 73. would 



be "000". 



Si.llarly, entry 736 la an entry which deaorlb.a link 
675 ahown ■., F.,„r. 77. That la. In coU.n 731 of entry 736 
there 1, the parent tag .6-. m colu.n 732 there 1, the 
oMld tag .,9- and In column 7 3 3 there la the reference na.e 



/ 
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'5 



30 



-0 



j5 



records cannot be identified by the content within a view 
apeci ficaticn file record. HPOMF.XHF ia increased in alze 
16K bytea at a time. A newly allocated portion of HPOMF.XRF 
13 filled with iero3. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
li 3 ted i n Table 5 : 

Table 5 

ParentTag Contains the tag (HPOMF.CAT 

record number) of the parent 
object of this link. If this 
field is 0, then this record 
does not define a link and is 
f re e , 

Contains the tag of the child 
object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

^^^^^^^ Contains the reference natse that 

the parent has assigned to the 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
in Table 5A: 
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Table 5A 



Da t a Id 



Contains the value that the 

child has assigned to identify 

the part of itself that is be^ne 

Viewed through the link. * 



Snapshot 



which Is 
if 2ero 



'5 



Misc 



20 



VS^NEWDATASET 



JO 



VS_N£ WDATAANNOUNCEO 



JO 



VS__SNAPSH0TOLD 



JS 



VS_WANTMESSAGES 
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Contains the tag (HPOMF.CAT 
record number) of the object 

the view'3 snapshot, or 
» the view has no 
snapshot. For further 
discussion of snapshots, see 
below. 

Composed of several bit fields 
described below: 

Set if child has told 0M=- 
that new data is available 
but has not been announced' 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told OMF 
to announce new data to 
parent, but parent was 
inactive and was not 
notl fled . The hexadecimal 
number iiOOO 0000 is a mask 
which Indicates which bits 
are used for this bit 
field . 

Set If child has told OMF 
that the views snapshot is 
out-of-date. The 
hexa.declaal number 200 0 
0000 Is % mask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that it wants to process' 
view messages when snapshot 
Is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whic- bits are 
used for this bit field. 
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Table « 

IS -1 if th:3 record defines 
an installed class, otherwise 
this record is free and this 
rield is the record nuober of 
the next free record, or "0- if 
there are no more free records. 

the other fields in the record 
is aeanlngful. 

Module- lleNane Soeciri*, ^ 

speciries the naoe of the 

application associated with 
Objects of this Class as a null- 
terminated string. 

Specifies the number of 
properties, the length of the 
property names and the location 
in HPOMF.PRP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

I'-^ Figure 75, the relationship of HPOMF.CAT and 
HPOM-.CLS is Shown. Within each object entry within 
HPOMF.CAT, the record number, which is an object's tag. 
"rves as an identifier 650 of data files in a mass storage 
memory 170 associated with the object. The field 
-TypelnClass" serves as an identifier 651 of the class entry 
in HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOKF.CLS, the.field 
"HoduleFlleNaxe- serves as an identifier 652 of the 
application file in mass storage memory UO which is 
associated with the class. 

In Figure 76, the organization of a portion of mass 
-orage memory ,70 is shown. a root directory 660 contains 
■^te-s to an HP.hdaTA directory 661 and HPNWPPCC directory 
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6 65. HrJJWPSOG directory 566 is the lo-a-ion «^ . 

wr.e lOwawion of storage for 

ap?lica:ior3 files, represented by arrows 669. HPNWDATA 
contains a plurality of HPCKFddd directories, represented .y 
directories 662. 663. 66U. 665 and 666. r„ the HPOMrddd 
directories are stored data files associated with objects. 
The "ddd" in HPOMFddd stands for a three digit, leading 
zeros, hexadecimal number. Each HPOMFddd directory ha, . 
different "ddd" hexadecimal number. The -ddd" number 
indicates v.ich HPOM-ddd directory stores data files for a 
particular object. Data files for a particular object are 
stored in the H.POKFddd directory which has a "ddd" number 
equal t= the tag for the object divided by an integer 
nu.^er. e.g.. fifty four. Within each HPOMFddd directory, 
file, are stored by tag numbers, e.g. data file names have 
the for = at x x x x x x x x . 1 1 1 . where "xxxxxxxx- is an eight digit 
leading zeros hexadecimal tag. and "111" are a reference 
Chosen by the application. 

System file 603. HPOMF.XBF is also referred to as 
SrSXREP. ,,,3 ^ ^^^^ ^^^^^ ^^^^^^^.^ 

t^.e systen. It is record oriented, but does not have a 
^'eader r.ecord. Each record file is either free, or defines 
an existing linK. or is used aa an overflow record fro. the 
previous record to specify additional view specification 
information. Records that contain view specifications are 
called View specification file records. View specification 
rile records can be identified only by a previous record 
Which defines an existing data im.; view specification file 



/ 
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"Str reeZr.t: 



TypelnClass 



Sy scat Fl a 



properties 



fastpropa 



* a b 1 e d 

Is if t.^is record defines 

an object, otherwise this recor 
is free and this field is the 
record number of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nunber of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit masked by the 
number 20 (hexadecimal) is set 
in this byte. In the ^ireferre:! 
erbodiment all other bit 
positions cjst contain "0" and 
are not used. 

Specifies the number of 
properties, the length of the 
property names and the location 
in HPOMF.PR? of the object's 
properties. See the description 
of HPCMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in^the properties 
file* Properties stored in this 
field are called "fast 
properties." 



System file 602, HPOMF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 



/ 
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Signatures (see abcve) ani is use; to aanage a list of free 
records. All ether records eitr.er cefir.e an Installed class 
or are free. In the preTerred er&odisent HPOMF.CLS can grow 
dynaaicaliy , but cannot shrink. 

Each file record in HPOMF.CLS is t.hirty-two bytes in 
Ur.gth. HPOM.'^.CLS file record 0 (tne header) contains the 
following fields listed in Table 3: 

Table 3 

IFirst-reeEntry Contains the record nusber of 

the first free record in 
HPCHF.CLS. or "0- if there are 

nc free records. 

^^^^'^ Contains tr.e null terminated 

^5 string "HPOMF.CLS" 

^^^^'^^ Contains the file format version 

nua be r . 



20 



35 



JO 



l^^axHecordNucter Certains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record nay or nay not be 



Table u, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 
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o^-her program- running on cocp^te- 15. Svstem fM . 
= -ve as a ....a .ase t.-.a: p.-o,,,,, va.i=„. :,ror,ati„. 
T^.y pro.,., xn.'or.atlon a>=„-. ct.l.ct pre,.r-s„ ,uc» as 
-^.t =:aa= ea = , o.ja.t ia -„a-. ia „a.. „f 

= Til, a 50. -eo. pron.a i,ro..ation a. = „t claaa.a or 

Objects such as what a ^ d I i r a ^« 4. 

a, Plica. ion la aaaoclatjd »lth eacs 

claaa or o^Jecta. what Icon r,prea.nta o6J,cta of a 
Partlc.la.- claaa an. Uat. or „„at .,„a«ea (auoh aa t..o„ 
^.-.owr. in r.^,,. prco.aaed o.j.o-., or a 

P-'.i=.:.r claaa. Syat.., ril.a 6„.607 .1,0 contain 
inrorxation a=o„-. Un.a ^.-.w,., pa.ant and =Mld o.,,cta 
i-lu..„, a Uat of par.n.a an. .ar...„c. „„„ or aacn u„. 
Tr.. a pa. ant f„ „cn o,J,ct= a Uat of chlUr,„ 3n = 
-rerenc. na.ea or aac. Un. to a cnil. ror ,ao„ o.Jact. a-, 
a^.itiona; Information to =a„a,, .ata ,.ohan„ aoroaa .ata 
1--,. .«ittonaU„ a,at.. ri:.a 60,-.07 contain ,,„,n.: 
infor.aticn a.ch aa „nat fii,a ara inat.ll.a in tn. 
operating ayata. ron a.cn claaa tn.t la inatali.., 
= «J.cta nav. n.,„,at., 



-'0 



restarted 



in tn. pr.r.rrad ..PoCl.an-. or tn, pf,a.„t i„..„,icn 
.y».= rii, 60, ia r.fen.,. to aa «PCHr.c»T. ayata. ni, ,0. 
i. rara.-r.d to a, HPOHr.CLS, a„t,. fix. 603 
" HPOHr.XPr, ayat.. fii. ,0. i, .,r.,.., „ 
y.tao rii, 605 ia r.f...., to aa HPOHF.IHS. ayat.. fii, 606 
rerr.., to a, KPOMF.SDF an* ayat.a, ril, 607 1, r.f.rr.d 
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-egion 79 7 of winiow ; . 

"S-ew Shape-, aelec.e. p^c.ng c.sor 73 ^ o.e.- 

region 797 of window 736 a ■• 

-icc.ng a button on mouse 20 
In figure 62, cursor 7« l i, . 

7.1 1, used to select selection "Share 
froa pull iown cenu 79a. r.^ f.--^.. 

figure 63, cursor 73l is used 

fegi-o.. a.. 2 or window 70: t_ 

• In Figure 6 H , cursor 



sing cursor 
" from 



^' ,.1.., 3„„,,„ ^^^^ ^^^^ ^^^^ ^^^^ 

r.e ^^^^^^^ 

S.3 = ,.. ,,,, ,,,, 3^^^^., ^^^^^ ^^^^^^^^^ 

-.ion r,. ^^^^^.^ 
S.,p,.. <o.,.ct ,50, .„ 

770, free its oarers "^a^j** rT^„ , ^ 

w<are... .as.e l;p" (object 707 ), 

Ir. Figure 67, reckon "^qt . 

. fcg.'^n haa been selected u 

73.. C...... 78, ^^^^^^ =,l.ctl,„ .'c„\ 

P"ll .«-r. „„„ ^^^^ ^^^^^^ 

— - r„..o„ ^^^^^^ ^^^^^^ 

65. =u.,or ^ ^^^^ 

for -N.w S..P.., p,,„,., ^^^^^^ ^_ 

Shape (o.j.ct 750, i, ,,o.. t, . 
K.-Wav, offic, to.t ,00,, th.ou,« , u.. 7S0. 

in n,.r, 7a. o.r ,00 „ 

'lies: systeo Tile 601, systeo f-i, 

' f-le fc02, aystea file 603, 

systea rile 60i8, system •'li. fine 

. system .He 605, systea file 606 and syatea 

file 607. OMF interface 599 se-v., , 

' ae.ves as interface of OHF to 
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^e..e...e... of global object. Althoug? 
Figure sho.s only 3ix global cb;ec:3, the nun^er of 
global Objects operating on a systeo, is a matter of systex 
configuraticr.. Any object in the system can refer to a 
global Object byX-ing the reference naa.e of the link t 
that global object from the global parent. 

A3 =.ay be seen fr = = rigo-e 73. file records in 

HPOHr.CAT are numbered con s e^-u t •• v». i v tk 

^.jnse.uc.vely . These numbers serve 

as tags, which identify each object. 

in the preferred e=b.di,ent of the present invention, 
each record is 123 bytes i r. length. T.e fields for file 
record 0 are listed in Table 1 below: 

Table i 



^FirstFreeEntry Contains the record number of 

the first free record in 
HPOK.^.CAT, or "0" if there are 
no free reco rds . 



eld 



Version 



Contains the null terminated 
string "KPOMF.CAT". This serves 
as a signature. 

Contains the file format version 
number, which also serves as a 
signature. 

iHaxRecordMumber Contains the number of the 

highest record, ever allocated 
from Within HPOMF.CAT (this 
highest record may or may not be 
f re e ) . 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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:5 



-JO 



J5 



now given. '-ie is 

-^>-3-e« file 601, h-rO."F.CA- ^, - 

" "^^^ ^ catalog Of all the e,* ^■ 

the aysie- ''^-stmg objects 

-• Figure 73, HPC.yr.c.- , 



• 0 be 
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------ 

'J' -^^e record 0 thro-je- r*, 

-ay contain cany »,,e ril. 
^^-own in Ti,,.. ,3 '''' ^^^^^^ 

*' ^ ^ ' file re-or-J r. • 

^a. .ojs Signatures a-<- ,• , 

ni, , . ' u,. or 

— '-ica=„ "^■^^ - 

-^-^ ■ t^^roug, rile record 8 ar^ 

^^^o-n) e^-^.e^ d-r- " "^'^'^-^^ '''^ —"^^ 

= • ^ef:ne an existing obi-c^ 
In the preferred . 

as tore - lynaaicaliy , 

-le records are needs- bat 

' ^''^ "'^"ot Shrink. 

File record 1 de^-ne, . 

' * special Ob ^e•'^ . 

a^ohai « -""^SvC called the 

s-ooal parent, th- -i^w , 

The global parent has a fora 
-«ry other Object and ^^^^erent than 

Object P., -asa.p3e.do- 

- -^o.s the gxobal parent to be the o 

— .3Cthro.gh Un..SO. gioba. b. ^ 
^•^rough Un, 26,^ ^. ' ''''''' ^'i^-^ ^51 

' ^^'""l 252 through linv p/;. 

Object ^K ^ global 

253 through link 263. «loh,i w 

.siooal object 2';;j ^K- 
26'* aT* irloh,, w through link 

"T- global object ?qs 

Ject 255 through link 265 a« ,k« 
ClobaT «K4 • Shown. 

"Aooai objects 2so sec 

1" H.»OMF.C*T r . " objects 
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^^^3e in a mer.u wl.dow 79 7 result, in the 
<l-3pla/ec! m Window 7 9 6 and data ^, . 

OH. ,00 ^^^^ ^^^^ 

identi ricatlon number aaanri,^ ^ . 

OMr 100 looks up all of th. i« 

P a.i Of the links that use the data 

identification nueb-r th- 

= r. the parent object of any of the 

1-^* 13 not active, OMF ,00 ,et3 the bit 

— -^e-- activated, the parent object can then 
request t.'-.e new data. 

I.' Par,„. o.Uc. 1, ,c.lv., OH. ,00 .lil , 

== .... p,,.„, ^^^^ 

• OH. '00 ..u ^^^^^^ 
--.nc. ^^^^^ ^^^^^ ^^^^^^^^^^ 

T., p,..„, ^ ^ ^ ^^^^^ 

o.^.c. ror . _ ^^^^ 

"-^-Pla,«.„.„,,„„,,,,,„^^^^^__ ^^^^^^^^ 

a«scrlptlon or th. VI. w So...',^,,,. 

sp.c.lcatlons are found la 

'PPeni'xss B, c and 0. 

advant.,. or ... p..„„, ^^^^ ^^^^^^ 

">c. ,07 10 a.l. .0 =o...„ioat. o.lld o.j.o-. m 

"-.^ OHP ,00, .i.no.. pa..... „ 
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706 .nc...., ^^^^^ ^^^^ 

rer,.,.c, or an., r., i..„tin„ 

Ur.ka ,nd wnich objtetj «r. lp..ol,,a. 

sy»t.. rii. 60.. HPo«F.PRP, 1, .i„ „ „ 

3VSP,0P. HPo„r.PR, c,„t.:„, .u ,.j„t .„<, 

properties except for the r»at «k4--» 

p lor cr.e raat object properties which are 

contained in HPOMc ca'' p»/,w _ 

«ru«. .CA.. Each record in system file 601 

(HPOMr.CAT) and system file 6C2 (HPOMF.CLS) ha, a properties 

rielc. as described above. Each properties field contains 

t.-.e fields described in Table 6 below: 



DlTDi skLoc 



n P ro ps 



Pools 1 ze 



Table 6 

Contains the position (byte 
offset) within HPOMF.PRP of the 
property list directory. 

Contains the number of 
properties in the property list. 
This is the number of entries in 
the directory entry array 
described below. 

Contains the combined length of 
«ll the names of the properties 
in the property list, including 

;J!!^^"i!r"^"*"''« byte for each 
name. This is the size of the 

directory name pool described 
below. 



For each object and for each class, at the DirDlskLoc 
position in the HPOHF.PRP ni. i, property directory for 

ectory has two major 



that object or that class. The dir 
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or.s: the entrv arrav 'oii^., m w 

oy cne name pool . The 
entry array has one eit-y for •..k 

' for each property m the propert 

entry ha. r.el.s .et out in Table 7 be: 



rielcls set out in t,k,- , . , 

. 0 w : 

Table 7 



Value L en 



ValueOlakLoc 



CacheOff 36 



SPeciriea the length tn bytes o 

associated property. if 
ValueLen is zero, this is als« 
rero a„, there is no viiue''^ 
3Cored anywhere. 

,,,,„„,„^ ^^^^^ ^^^^ ^^^^ 

- -P.r.,u,.,..... 

^a-e an- tl.e or creation, the user who 
created the object mt^ 

etc. For nore Information on 

properties, ,ee Appendix D. 

• llocatlon of the first injii . 

i,„,t.. .„„.,t.I, fono. 

= i«niric„t Mt Of ^^^^ _^ 

through 0 of the n^^^ 

the f.rst word of the bitmap control the 

allocation of pages 0 through ^5 of the 

^ cne file, respectively. 



/ 

EP 0 497 022 A1 



'5 



20 



15 



-0 



-»5 



so 



55 



When storage in t.^e first 105« page, la 1 u f f i ci er. t , a 
second bi-«ap I3 ad.ed to th.e file following page 1023. 
Thl3 Mtoap control, the allocation of page, 102«. thro.g.^. 
20i.7, which ixsediately follow the second blteap. 
Additional blt»ap5 and page, are added in the same way. a, 
needed . 

Each directory and property value i, stored a, a single 
bloc, in the file. i.e.. a, a contiguous run of page,- that 
are all allocated In the saae bltaap. This causes the 
restriction that no directory or value can exceed 12K bytes 
( T02U tiites 32) in length. 

Sy,te= file 605, HPOMr.lNS. i, also referred to a, 
SrsiNSTL. HPOMF.INS contain, a li,t of the file, that were 
copied to the sy,teo when each class was installed. This 
information is used so that these files can be deleted when 
the class is de-installed. 

The very beginning of HPOKF.IHS is a double word value 
Which serves as a va 1 i dl ty/ ve r si on identifier. In the 
preferred eobodiaent the value of this double word must be 
OIOUBCO hex to be valid. In Table 8. this number is stored 
as Shown because of the protocols for storage In the 
particular processor used by the preferrejl e«bodl«ent, I.e. 
an 80286 cicroprocessor sade by Intel Corporation. 

Following the double word cones a series of variable 
length records. There is one record for each installed 
class. The first word of each record I, the length of the 
rest or t:-.e record, in byte,. This is followed by the null- 
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tw, r< . - =-333. Then roliou, 

t"* rile names of t^^ n ^ . 

^i-ctorie,. 

^-«--=^nate<l by a null bvte and „ 

• preceded by a byte wh<ch 

S^^e3 the length of »he 'ii. „ 

^"^^■^'^^"^ the length byte 
^"=1 the null teralrator. jr th. , 

, . "'Sins With the 

'Peclal Character - • - th. 

• file 13 assumed to be located ' 

the HPNWPROG directory rr t. . 

^'•y- ir the file name begins with the 
special character th« r■^ 

ana class "C^P" 

v-ire.cory 668 and "yr» ta thm 

HPN-WDATA directory r, 

tory. Class -CDE- caused , rile to be 

A *T Stalled: "yvvn * 



Table 8 



offset 



content 



? CD AB 01 0^ P. , comaents 

" OC 00 r::!^J'*l""^^*'"»i<'n Check 

Length of AB record ( 12 

6 'ii U2 00 -.pT^"*^^ 

9 Ott *S ♦ Wull 

Length of length byte -•Z' 

; IS - 

5, 5, 00 

I-engtn of CDE r.oord ( 10 
" U5 lili as „„ •Seclual) 

«3 U. .5 00 -coE- . 

53 58 53 00 ..,xx.-'. „„u 
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system File 606, HPOMr.SOr la ai,o referred to as trte 
"Shutdown file-. HPCKF.SD- exists only when the ,y,tea has 
been cleanly ,hut down. It deleted as the system starts, 
and created as it shuts down. On startup, if this file Is 
missing. 0«- assumes that the last session ended abnormally, 
and so it soes through It, crash recovery procedures to 
validate and repair the system files as best it can. The 
system files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
intervennicr.. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
-ordinary- system crash. These errors are in general net 
correctatle and the OMF will not allow the system to come up 
in this case. 

If HPOMF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
Which is active at the time can request that the OMF restart 
then when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system is restarted. 

The first word In HPOMF.SDF=is a flag word. If this 
word is non-rero, OHF will execute Its cr,sh recovery code 
even though HPOMF.SDF exists. Normal shutdown will aet this 
flag when producing the file if some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence of three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. The 
iea.t significant J^yte i= first. The third byte is not use 
in the pre.'erred eabodioent, and is zero. 

For example, if the systea is shut down cleanly in th 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF Will be as set out in Table 9 below. 

Table 9 

offset content 



coBBents 

° °° °° Indicates no crash recovery 

needed 

Tag of first object to restart 
Unused and reserved 
Tag of second object to restart 
Unused and reserved 



2 02 00 

U 00 

5 07 00 

7 00 



System file 7, H? OMF : co . NW£ , i, a Microsoft Windows 
dynamic library executable file which contains a duBBy entry 
point and no data. Microsoft Window, i, a program sold by 
Microsoft Corporation, having a business address at 16011 ne 
36th Way, Pedaond, Wa 98073-9717. HPCMFICO.NWE also 
contains as "resources" the Icons of each installed class. 
OMr modifies HPOMFICO.NWE directly during run tlae, and 
loads and unloads it to get the Icon resources fro. it. The 
foraat of HPOMFICO.NWE Is defined in Microsoft Windows 
documentation distributed by Microsoft Co'rporatlon. 

Normally working with a view (see discussion on views 
above) causes a child's application to be Invoked. Where 
large applications are involved, this can cause a lot of 
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ur.n,ce33ary overhead. The U5e of ,nap,hot3 allow thi3 
over^.ea-3 to be eiinnated. 

A snapshot I, an object that .,es executable code fro» 
a separate library referred to as a dyna.ic accea, library 
(or DAL) rather than using the full application executable 
code. The only ,ata file associated with a anapahot 
contains data which la to be sent fro, a child object to a 
'S parent object. The code which encapsulates the data file 
although referred to aa a dynaeic library, i. ,till stored 
in directory HPOMFPROC (directory 668). 

For example. Figure 8l show, a parent object 501 linked 
to a chii. Object 502 through a lln. 50U. Aaaociated with 
.'s im. 50. is a snapahot 503. Once child object ha, designated 
3napshot 5 0 3 in a view specification record for im. 50U. 
>nap..ot 503 is able to provide data froo child object 502 
to parent 501 without the necessity of invoicing an 
application associated with child object 502. 

AS Shown in Figure 82. when there is no snapshot, child 
Object 502 ,ust be active in order to send view data 522 to 
^- parent object 501. m order for parent object 50, to display 
View data 522 in a Window display 521. In Figure 83. 
however, snapshot 503 la ahown to provide, view data 522 to 
„ parent object 501 without the neceasity of child 502 being 
active. Further implementation details of snapshots are 
given is Appendix B. Appendix C and Appendix D. 

0 

Appendix A is a ll5t of major data atructurea within 

OMF TOC. 
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Claims 



1. 



An oD,ec; daseo Oistr.outed computef system comprising a network of workstations and means for 
:rancm,tt.ng obiects oetween workstations characterised tjy odiects including a first object type for 
storing data ano a second obiect type for presenting data to a user, wherein objects of -he second type 
.'V-o reference an associated object of the first type (V-s) to enable a plurality of users of workstations 
!0 access 3ata of -.ne ociect jf .-ne first type, comprising means for transmitting an object of the second 
■7ce (V-ci between workstations thereby to create a reference :o the associated ooiect of the first type 
(V-s) for each workstation receiving an cbiect of the second type. 

A system sccording to c:a.m i comonsmg means for copying an obiect of the second lyce iV-c) 
ceiween «orKs:aticns 
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an cer:.,e, ,50. .-c :r.e assocate. ocect 0, 4 ^rsnypeTv.:'. ''^''"^ ^' ^""^ '^^--uce 
^- A sys.re.^. actoramg any cr=c=a,ng cfa.m .n tne form a c-<r,p » 

. . ^"^s presenting meet.rg -ara 

5. - ^eihcc :f ccnven.ng a meeting .js-r.g a 'yctem as 

-^ec: : -e sec.nc .-yce ,Vo cetw^n f.,;^ ^ ^orror,s,ng ,,,, 

-c.ec: :f ..3. .ype -v-s, eacn •^c.sta,,on;:;ce".ng "^^^^^^^ - 

V *JDiec. or ihe seccna ryoe. 
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